Gamma-radiolysis of D-fructose in aqueous solution under an anaerobic condition was investigated in the presence or absence of radical scavengers. Radiolytic decomposition of fructose was considered to be mainly initiated by the hydrogen abstraction of hydroxyl radical to give fructose radical. One part of the radical was converted into deoxydicarbonyl sugars through its dehydration, and another part was transformed into dicarbonyl sugars by its dispro portionation reaction.
On the other hand, the addition of hydrated electron to fructose was proved by the irradiation with N2O and KSCN, in which a slight amount of 1-deoxy-n-arabino hexulose was identified as a product.
Five deoxy and two dicarbonyl sugars were identified along with their G-values, and the radiolytic mechanism of D-fructose in the absence of oxygen was also proposed. 
RESULTS

Radiolytic degradation of D-fructose
To observe the effects of radical species formed from water upon radiolysis of fructose , the fructose solutions were irradiated under the following conditions, i. e., (1) after bubbling with nitrogen gas, (2) with addition of KSCN (40 mm) in an air-free condition, and (3) after saturation with N2O. As shown in Fig, 1 , fructose decreased almost linearly in every case with an increase in radiation dose. The degradation of fructose was accelerated by the presence of N2O, which reacts with hydrated electron (e_??_) to give -OH+-OH+N2, while the addition of KSCN, a scavenger of hydro xyl radical, markedly protected fructose from radiolysis.
Identification of radiolytic products
As shown in Fig. 2 and iditol-2, 5-d2 acetates, respectively. Peak 6 should eorrespond to a mixture of 5-deoxyhexitol-2, 6-d2 and 5-deoxyhexitol-2, 4-d2 ace tates from its mass fragmentation. To iden tify other dicarbonyl sugars as D-arabinohexosulose (D-glucosone), a known compound in radiolysis of hexose, MO-TMS derivatives of the products were prepared and submitted to GLC (Fig. 3) and GC-MS. Mass spectra of four peaks (peaks 1, 2, 4 and 5) are shown in Fig. 4 , and the structure of each product was easily estimated from the mass fragmenta tion of the corresponding peak. Mass frag mentation suggested peak 3 to be attributable to a mixture of 4-deoxy-and 5-deoxyhexo diulose. All products identified from GC-MS data of alditold acetates and MO-TMS derivatives are listed in Table II. 1-Deoxy-D-arabinohexulose (V) was slightly produced in the irradiated solution saturated with N2, but it was absent in the solution saturated with N2O. Moreover, it was also detected in the solution irradiated with KSCN, a hydroxyl radical scavenger. These facts indicate that this product may be formed by the action of hydrated electron as will be discussed in the next chapter. Quantitative analyses of the products were performed by GLC methods on their alditol acetates and MO-TMS derivatives. Initial G-values were obtained by extrapolation to zero dose from the calibration curve of Gvalue against dose. The values of main products were: (1) 0.37, (IV) 0.3 -0.4, (V) 0.04, (VI) 0.90 and (VII) 0.25, while G (-fructose) was 3.7 in the N2 atmosphere. The value of IV is not accurate because its GLC peak ( Fig.  2-peak 7) is contaminated with other products, but the order of magnitude was tentatively determined from its peak-area compared with other known peaks.
DISCUSSION
As shown in Fig. I , radiolysis of fructose mainly proceeded by the action of hydroxyl radical as in the cases of other carbohydrates, and the contribution of hydrated electron was very little. The G-value of the decomposition (-G), 3.7, was analogous to that of glucose. Generally, a hydrated electron fast reacts with a carbonyl group, but the reaction with car bohydrates was not clearly proved. Scherz12) reported the formation of 2-deoxyglucose and 2-deoxyribose in the irradiated glucose and ribose solutions, respectively, and noted they were formed by reaction with hydrated ele ctron. However, most of deoxy compounds formed from irradiated sugars in an anaerobic condition were deoxydicarbonyl sugars, which were reasonably presumed to be formed through hydrogen abstraction from sugar molecule by hydroxyl radical followed by dehydration.3,4,13) On GLC of MO-TMS derivatives (Fig. 3) , peak 2 (V) disappeared in irradiation under N,O saturation, while no change occurred from the addition of KSCN regardless of the disappearance of other peaks. This result suggests that V was slightly pro duced through the action of hydrated electron, but not hydroxyl radical. Most of other deoxydicarbonyl and dicar bonyl sugars identified in the previous section were mainly formed through fructose C-5 and C-1 radicals produced from fructose by the action of hydroxyl radical (Scheme 2 and 3). The C-1 radical (4) seems to be converted into the product (VI) by its disproportionation reaction, because the hydroxyl group in the anomeric position is not eliminated by dehydra tion of the radical. Most of the C-5 radical (5) are dehydrated into radicals (6) and (7) by a similar mechanism in the cases of ethylene 
